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Title: "LITHIUM SECONDARY BATTERY 



Abstract : 

Object; 

A lithium secondary battery having a large capacity 
and superior cycle life is provided. 

Composition; 

The above object can be achieved by using a lithium 
secondary battery comprising a positive electrode, a 
negative electrode composed of a carbonaceous material 
which can intercalate and de-intercalate lithium ions, and 
a non-aqueous electrolyte, wherein the graphite structure 
of the negative electrode has an intensity ratio of (101) 
diffraction peak to (100) diffraction peak measured by an 
X-ray diffraction analysis in the range of 0.7 - 2.2, and 
an exothermic peak in differential thermal analysis at a 
temperature higher than 700 °C. 
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17 



1 -50/imtC9of*IS%^?fi=T^J:^ir. A^lfiS^ 

[0 0 8 1 ] ff^nfej^Bttli, ^^325*1 QXOflL 
8&fk^3Kt9*T:**J , SLg^T' 1 -sou mtC90f*fK% 

[0 08 2 ] X*a@*rtc J: 9&e^v >— * ^^SSOi* 



CIO) »fcVF6- 168 7 2 5 

IS 

*£>-?/c 0 (d ,oz ) \Z 0.3375nm , ( L C ) lt21ro, 
(La ) \i40mX'*>->tc. itc, 7nSa»#ftC<tift» 

^^"ti, lOOppnT -t<WfeB6S0>^W3ioOpp 
nv £S©£W£l00ppiv F e. N i I pc* 



10 



-3*c. JblSP 10l /P, #i . (d„ 8 ), (Lc), 
(La). i^WKSHCS^ £fc, JflWcS 

jR«<0#*flS«4>* 1 tcftfSTT 4. 
[0 0 83] 
[»1 ] 
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(0 08 4 ] (^te«2 > KTFtC*TJ:V^3RSJai& 



50 [0085) 



4) 



(11) 

19 

— XltfL ^ T ;U =f > SB ST V lOOO'C K r gtfMI U * V 

^Sv* 400*CiCTft«!:fflL*u *<D«2800*CtC"C££Sfk 

[0 03 6 ] fS6tifci*S3ttia:, ¥^&Siom m©i 

jW?SEL^ SS* S 0.5if nU;Tr<0&^C>£U£9^tt2^ 10 

ffig«5m J /gT?*-?*:. 
[0 08 7] XtS@tttcJ:^SSM--5y — ££i£f36*i# 
-5f*"C9J^UA:. P,., /P,.. , (do., ) . (L 
c > . < L a > <D&Z:3k 1 CzmiZUtc. 

fc. ^S4»^<0SE1*<DSWS(i, 200ppmC -5- 
(Offi R^?> ^ ?r = looppn. gS4>^?fStiioopcm. F 
e. N i lig-* 3ppt» "C3>->/c 0 

[0 08 8] <Hfe#(3 ) WTtcSr cfc^tt^SgUi* 20 
[0 08 9 ] K^<D^W*^5000ppm T^^fifi.STO 
tcj**jfeo % e6iCT;U=3>^ffl^,T"ClOOO'CtClX^fb 

L~c^ v7*-xt' 7 ?&<D$m.i&Vt?:&tc. S^y^ 

3000X CC T ft » II b T IMS f k (✓ fc „ 
[0 09 0 ] tS^nfcJ»S.B*tt, ¥*SttS?o*i mOS 
J&fk&S*KfcT'*0. afi^TBri -30iimtC90f$fS% 

fS»r«-?fc. Sfc, N, #*ftSBET£w:,fc*ib* 

[0 09 1 ] X«lal«tcj:-5 ) &Sy\*-7^— 5?44^a*S* 

.■sar-aiftofc. p,„ /p,.. , (do eJ > . <l 

c ) . (La) <7>fg£5t i K^To 3! fc, JJftiC 40 

KS^SWSiooppm, ^SO*WS«ioopp««u Fe. N 
i («£ & *? 2 ppm *C£> -? fc. 

[0 09 2] (*ifeW4 ) «T«cinrJ:^«fjSSS!B«!«: 

[009 3] Msffls^Btttt, »*©SW***»(X>pct 
0>I&«*<D5S& t* 7 ^ tV> 6 s n fc 5 ^ =3 — ? X 5: r iU 

^iJHaTx-iooo'CiCTSiftiauftjRrtofctt. sts so 



ffBa? 6 - 16 8 7 2 5 
20 

f4=?— 5> ASr^fcjfiSisp m. te/S^THr 1 ~30n into 

[0 094 ] {S?>tifcj»S3ttli. ^P^S25m mS>#.- 

»TH(ili$S%T^o/w Sfc % N* ^ARgBETS 
tc<fc£ik*rag«5m* /gti^c. 
[0 09 5] X»@*rtcJ:4ae/^> — *4*flB«* 
#i*T«Lfc. P, fl /P,. t , (do., ) . (L 
c ) . (La) C9il£^ 1 Ct.To S fc, tSS&^Wic 

/^§to#<^R»0^W3t27OOppflT£ofc o -fODf&K 
^<D^W*200pr*v ^0^S(t3OOppm. Fe. N i 
t£ S * 3 pf*r» ~Q2or> tCo 

[0 09 6 ] (*M5)UT^TJ:V^^ 

fc* 

[0 09 7] .gSccffii**&S^4»<bO-C\ ScltoSW 

tr ? ?<r>if*j£# looftfH^s^*^ V7 x\lv * 
u. TJUr3>gsa,Tr-3ooo*ctcrsK{ku^ 

Xfv^SBl^c. fulfil x-Xt'v 

myT0m^ r^r ^^*ct&5* o ?c. g e> cc 
^6^/c^{h^^ff^25oo^sgr-ft^iiUfc 0 
[0 098] f#6nfc«SS«jtt, ^pfei&SiS^ m<OH. 

isfkss*9*-c*o, o-siimUToa^as 

[0 09 9] ^^c, ±il%mizteic^>XXffi£lVTicJ: 
Pi»p , (d..» > % (Lc) , (La ) oHS^tU cc 

^lOOppm. Fe. N I 1 pen* X'$>r>tc<> 

[oioo] interne ) tiTtc^r Jc^tf^ss^fta 

[0101] K^<O^W3^5000ppm . 
7000ppD C9n— fiPh^hmc^n^ v 

r. ^77x-^a a «*ttfflofc. is?>nfc^v7x- 



(12) 



j U rf > ^ H 51T T' 3000*CT' ^aut J?iS ItLfc, 
[0102] S-enfc^S.BUjtt, 10 m (lXOl 

»7b«3*fs5iX-«>-?fc. £fc, N* MRtBETft 

P 109 , (d.** > , (Lc) t (La) Oi&^st 1 tc 
^T. *fc, Ssa»ff«:J:4^at-^, 10 

t£. 400pptn"C£> -?fc 0 

ffit ^"7 -^tOA^D^ (LiPF 

t ) ^x^ u>7t>— ,K^— h (EC) iyxf;^-K 
h (DEC) ir-r^D5^h> (r-BL) 

JUttlOOopmttT'Cft fc. 

[0 10 5] (^ifSfi<7 ) tiTtCTnTAOnfj^SSfe* 

fc. 

[0 10 6] K|f<^W3#5000ppcn <o«§fc^cQ5i*t: 
7 ft fcS^ttfc: v T<Oft&&<&ftf£%<D* V 

3 6CClD0O*CtCr^SftLjf VP x— Xt'v 

Stttt*?» fc. mzs v ? x-xt 7 ^j&^tt»ta:ftr 

mt'4-7fc. MsS-* 77i- ;OjU*(* £ 300CTCT* gU&HI 

ii m^90WcfK%^ff&T octree, iofil^5*untl 
T<£> ii^ £ T-£> J: *>?X £#Tl$t$ L fc* S 7 jU 

> ^ bstf r-2 5oo*c<D?ag -ca«ia l fc. 

[0 10 7] ?#*>ftfc£SB«jli, ¥*%SL3:1 u m<D.» 
^tt3{*S3*TNfc->fc. Sfc, N, WRgBETS 

[0 1 0 8 ] itc. JJB«£B«!«co<r>rX«B*r«cj: 
Pi- . <d.., >, (Lc), (La ) <JDi6£SU tc 

ti. 400Dpnr'*o/c. 

[0 109] (Hi£W8 ) «KST«t^^3ll?a«:» 



»E1¥ 6 -16 8 7 2 5 

[0110] *?itswrst^fcSK«rt, 7^7 -/(t*^ 

K'JfO^ (LiPF t ) Jiri/>*-W.- h (E 
C) iyif;^- #4- h (DEC) iBtfg-rf^U 
(Ma) (iE£f*fS*t*6o: 30: 20) ic 1.0 

=3— ^til00pprotlTT4> -> fco 
[0111] <1*lfe#9 ) UTtc*-r<fc^^S»?ig&ffl 

fc. 

[0 1 12] *?IJfe«T*St^cSKzS«. y-.y vft«^ 
K'J^Ol (LiPFc ) LOfc— — h- (E 

C) ir-^C7 5 \ > (r-BL) i^l-a^^> 

(NM) (?&&f*SJ:t^60: 30: 10) K 1.0 

tilOOppfali'.T'C'^ -5 fco 

[0113] <«*6fl 1 0 > y.T^^TJ: ^ ^«JI??ft4: 

fc. 

[0 1 14] 2|£^iSW"C^(r»fcSK?««, vibOA, 
iBU^O^ (LiPF, ) £x*u>£— h (E 
C) ir-^07}'F> < r-BL) (Offi^^ (S. 

^(*g5ih«60: 10) tC l.Ot^/ 1 «SlBUfc«lBR<0#* 

j 05I2lOppm . lx> y>J ^t*lO0ppntlTr-*> 

ofc. 

[0115] (lOtW 1 1 ) WTtc^Sr ct ^ tt*B??ft«: 

fc. 

[0 116] J&lMftX'm^tcWK&kt* ^ ?<t*)A, 
S'JfOi^ (LiPFc > riTb>*-^- h (E 
C) <h^x^u^— h (DEO C0fi^Btt'(iE 
^f*gj:t^60: 40) tC l.CHfc^/ I SWOfcffl*©** 

H, OSIi20ppm KtT, XfU>yj3- JUtlOOppmtt 
T"C*-5fco 

(0117) ClT*Bt0>j¥ 1 ( =b^JS 1 sail) 2a 

rfe^«^lirfc. 



(13) 



[01 18] RlfC^WS^SOOOppoi T*>oSi4t:"? * 

ip h ?S 6 ti fc S ^ tl t* ? ? <W6fi/>*99f* tK% ^V7* 

Hgv4jr*25ooXx-a«!:llLrc. ssnrd^ssiatt, ¥ 10 

ETStcj:*ItairaSli4m' /vX'S>-*ti. 
[0119] XSHWccfcDSS^^^ — ^«r^flB«* 
jfeariB^ufc. P,., /p,.. . <d.„ ) . <l 
c ) . (La) Oil?:* 1 £ ^^&##rtc 

J: o t - ? ft VSK«*<D**iga«:* 1 K WIS U 
tc ^ett^oSE^S^Si*, looppmc 

T. Fe, Ni. V, Al. Cu, Ca. K. Zn. C 

[0120] *H*S«r-Sc»fcSjK««, ?1k»^ 
S'J^O^ (LiPFc > U>^?— h (E 

C)i7Dt*u>y7-^,-^ <PC> s>i£^r£« (iB 
Hi OEt*?oppm J«T % u> y>; ;Uliiooppml[a 

[0121] i$mm\ 3 > y.Ttc^-rjr^^^^s^ 30 

[0122] K.*<OSWS^8p00ppn "C*>*5ttt'7 

■^-xtr^iHSiu-c. aat«ccw*uiDoo*CJcr 

/*£SfkO-* y y ^Xf7^»^t iS^y 

9«^serr*<t^tc^o. ea^ 0.5*1 mJKTcoii^ 

"C 1 mfcl90ttf§%#5aEU tiS^O.5^ mJy.T 

[0123] XHlHHlrtCfcOSIS^*?^ — 
c ) (La) 1 KthT. *Xc. Tn^a^Wic 



»M¥6 - 1 6 8 7 2 5 
2-1 

tc. ^^Sto^cOtffil^S^Eti, lOOppmT o fc 0 -r 
O^fftB^^SSSlOOopntiT. ^CDSW^lilOOppmJ^ 
T. Fe. Ni. V, a I. Cu, Ca, K, Zn, C 
r. S i tig* 1 pcm «TTAofc. 
[0 124] (^*6« 1 4 > VXTtc^rjr^tt^SHft 

XTc. 

[0125] K ~<^W3#2000ppni . ^(OS^S^)^ 

Sriooo'ctc-c^sifco-* ^— X'l-mt&mtc. 

BETfttcj:ol:fc*fiifStt3m' /g"C*-?fc. 
[0126] XS@Wcc<fcOSS^*-7^ — ^^^(aE^i* 1 

^•c-sito^. p 1B , /p,„„ , (do., ) . <l 

c ) . (La) C0i6?r* 1 K^To 4fc. ^a^tc 

S^CQ^WSlOOppmWT. ^<^if=(£l00prxnUT, 
Fe. Ni, V. a I , Cu, Ca. K, Zn. Cr, 
S i i 1 ppm JrV.TT* ^/c 0 
[0127] 1 5 ) y.TCC^T J:.^ ^ gJSSft 

-etc. 

[0128] K^CO^WS^'SOOOppm -C-fc-SSSfc: * ^ 

x-Xt^rz^iOT. ttttttiCJS^OlOOO'CtCT: 
^ftb^77j-Xtv^?S8^ S^y 

fc. 3>y7*-Xf^ %9l3Rftti * WftS 7 w 
m. tiJS^'fp'C* l — 30 ii m^90t*S%3^1?ttTa ip'cc 

r^^>^i?a2i*r-3ooo*CT-a«iiofe. gen/c 

ag^T5ri^30wmtC90f*IS«#??35ET4J:5ir. ^ 
-^152^5 ii mtlT^fi^ ©aiS»75«3 (*ft%T«>o 
fc # *fc, N« ^«5BE"TftiCct4tt*ffiH5tt9 m 

(0 12 9] XH@«tci9S«M-7-* — ***B6«* 
.-S^rifflS Ofc. P.., /P,„ . (d.n ) . (L 
c > . (La) coffi 1 CSTo S /c, in^B^^T^. 

^^cp(0Si^<7>SWSW. 600ppi»r^o/c. -tCT>ftb 



(14) 

25 

Fe. Ni, V. a I . Cu, Ca. K. Zn. Cr, 
S i «S 3 pptn WTT'o ^ /c 0 
[0130] £K*WDS2 4>&W «5B*3S3IfiS3l> S> 

[0131] K^<0SWS#8OOOppw T?«>-£>eSbt:"^ ^ 

-xb-^iHHiur. mm^Jfi^uioQQXicxm io 

. 3 u m *C£> /Co 

ft. I£a# 0.5mnJ«T<Dfe^^:^r^> J: -5£t.*#-C 

ft^S*»^T*D, &£5>^"C 1 -so finite 90f*S^»^ 
fttET^Jr-JteU tfta# o.5/im«T<Ofe^<9t£j&» 

[0 13 2] XfiHHtiffccJ: ^g/^y- ^S^Offi* 
^i4Tafl*Lrfc. P,„ /P,.. , (d.« ) . <L 
c > . (La) <MS'£* 1 icST o 5 tc* tnm&frtfitc 

/c ^ett+^iRftos iooppmr'^>r?rco -e 

<^ft!l@^^W=^100pnm. ^<PSWSt£l00pp* F 

[0133] *mfe$ix'm*tcm$imt, ^7 ?fto a, 

K'J^OA (LiPFc ) tifU>*-^-hiy 
i*^ — **-KDfi^S« (ffl&|*g*t*50: 50) 30 

*>-5. l9ffi#*«K«*«:S*n*H, OSlftoppnti 
[0134] '-XlC*WKOZil3<Df&fl CiS*» 4KJ»> O 

[0135] PfeS^mtJtt, 5EH<DSW£^^5000pan 
"C* -& i&m^CD 5ft t* 7 ^ ^ 6 » & n^cS^tt fv^ 40 

7 ;u > ^^^a^x-iooo'ac r ^ 
ft. S^^^^as7 iiin, lifter* 1 -so/i 

iTliC90#*S%#??&U li'li^ 0.5m mttTOIi^r-Srl* 
7 m^>*£-S(kSS}9^rA0 . &f£#7ST? 1 -TO/i in 
»?R«0«c|g%r*o/c. Sfc. N t tfA©^BETj£ 50 



BM¥6- 16 8 7 2 5 

26 

ccj:olt^®S^3m l /gr^^c, 
[0136] X«@«tcj:0Sg^'7^-***B«* 
&*V : $feUtc. P ltl /P li# . {<!•., ) . <L 

c ) . (La) <9«i£* 1 ictto *tc. Th&SSftVitc 

S?iSti, loooopn r-*ofc. -tGMftffi^a^WSioop 
pnWT. ^(^)SWS:Sil0Opptny.T. Fe, Ni. V, 
Al. Cu, Ca, K, Zn, Cr. Sit£§*3prm 

[ 0 1 3 7 ] *fc, *#feW<33I 1 0>*§B <SS*H 1 

i s ) ® i cc, *tzfeftx'm^tcpirsij& » * o 

WFfTfBH orc^ttftSr^Be sWHMKfiLHTo J: cc 

ffi^£#cc^£@G/c#Stc^r<,>-6 0 
[0 1 38 ] i?ilejES4«. y f^AnM% hRffrfe 
( L i > C o 0 2 ( O.S^ xSl) ) ft^9i^^%£r 

-b?b>-y^ 7 i7 3.5339*, ^777-i F 3.5sS 
%. S^rU>7'Dt'U>y J ;>^te2sS^g 

= ^^^fsssf*ccaspj-a^u^b^:t<?>r-*>-5. wis 

[0139] .&S6 l«£25r-5>*feT-Sfc^S4a96.7 

[0140] jRassirtttit, vftOA^gf y 

A (Li PF» ) (EC) t7" 

Dfi/>^-t4-F (PC) iy*f;W-*VF 
(DEC) (DFcS&tit (iSS»»Stt*40: 30 : 30) cc 

[0141] S5s2ss»3±tcti, **a^Baastite 
^*ic j: o ifiiSic »w ent 4o o , ^tjsftsaofi 8 <d 

9. H5S2SgS3OjES4«:jESy-Fl0«:/r0"Cl$ia 
[0142] Bqs2^^H4»«y.T<^*?ir*®^nfc 0 * 

r^3>^xsaaTr'iooo"ctcra«ia(tc^sito 



(15) 



15M¥ 6- 1 6 8 7 2 5 
2S 



*J;9i&JKtci6#fiL .«2lTr-3oooxecr*rrf{kLA:. 
[0143] fifctifcjSKBftti, ^fStt«fi30miiO!> 

%*5??aiy?<:, Sfc, 3t/x«SBETfttc«til:t* 
nffgttSm*' /grab-?*:, tcfc. «fl«S«Hgicj: 

10 14 4] XHlHlWcCcfcD&e^ - ^^ — ^^Hfi* 
j*i*T1S9^UfciC*, P 10l /Ptop <OiSl* i.ot?£> 

o^c. (d Mt > It 0.3375™ , (Lc) t£?lnm. (L 
a ) (*40nmC*->fc. La/Lcli 1.91 r*^7^ £ 

T. Fe, N i «&t Ippn ±SaP,, t /P 

>»o . (d Hl (Lc), (La), La/Lc, 

[0145] 
[-«2] 
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40 [0 14 6] f^KMl 9 ) JLTFtc^Tct ^«c^*a«f 

aLXT<u &&Xnm<D&S}f3tL,XL i N (CF, SO 
* ) * £ 1 rol / I i btfC'/Co 
[0147] 3Hat«tCT«C*fcj55S!B«fltWT©J: 

SIS ^/c2^e 7 *<z>W£# iooftS%oy V7, 
s 6*cr Jt=i'>^*HSiTr-ioa>Xicraffitt<bo^ 



[0148] fS^nfcj^fJfcli, ¥*Sfcttfi30nm<D 
[0149] XSIsltttCcfcDS-iaM-^y — 

i*a-ciffl*iyfcic4, P,., /Px.. ottti r.ac* 

ofc. (d«, > \t 0.3371rra v ( L C ) IZllm. (L 
a ) t*23nm"C* ->fc 0 La/Lcti 1,33 X'£>->tc. £ 

JSiT. Fe, N i ttS I ppn "Ci>-?fco 
[0.1 5 0] ±ieP,o, /P,.. , (d.. a > . ( L 
c) . (La) . La/Lc, R^StTS*:* 2 tc» 



(16) *5M¥6- 1 6 8 7 2 5 

30 

[0151] B5ie^Wtt«. Sc*<Z>gWS/>*8000pi*i 

i£H iia iB b 7 >\> rr >#@^t r- looo'Ccc r^ft u -* 

y^ x — X/M1ef*«:ff Tc. a^V7 i -X/M.^, g 

*ttf^?-©MSEW ioof*§%-C£->fc> ttsvy*— 

X/J^ft«:?800XtcrjlMSftbfc o fS^nfcj&SSMta 
io r- o.i--4OiimK9OftfS%30iffCELr. o.Smnfel 

[0 152] X8@i/TtCJ:oSSA-7^- **^t®6# 

c). (La) ©f&**3K5r-r. SaEJSMTtc 
Jr^^t*-^. SjBfe©»*Stt5:a2tC»SBLte. 

K^O^WSiooppm, SS^oWS^iooppnru Fe, N 
20 i BSt 3ppm T'*ofc. 
[0153] 
[«3] 
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(d 002> 
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EC/DEC (5O/50> 
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750 


0. 33* 
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L200 


tt/Wlfl (5<V30> 


5 




(L 65 


750 


o. m 
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60 


1700 


tc u:n 


6 




<L 65 


750 


0. 33* 


IS 


60 


noo 


Zt/Bffi 0:1} 


7 
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&J5 




L5 






IC/DIC 


S 




0 
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a 355 


to 


3.9 


1100 


ir/rc (50:50) 



[0 154] <lt*2«2> aTtcSTJc^CfjftSgfljS: 

[0155] fflsa^sfflSKiKT^arsstifc. « 
ai5^m<^.*?aft^^»^-c*o. i6g»iFr-i -sow 

[0156] XH@«tcJ:-4se^5 > — 
iSS-C-fflSurc. P 1B1 /P l(l . (d... ) . <L 
c>. ( L a ) <Z)ffl^Sl3iC*T. ire. SSSft^Wcc 50 



pm. ^<7)^W5?til00pcni. Fe, N i liS'? Sppn T' 

[0157] ( tws« 3 ) itf^t <fc ^ umm&tost 

[0158] RMf^^St^ BE*<7)SWS^tl0O0pcra 

v?t>>f*jty y x— xKfliiiusLr. sisa^y^x— x 
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SUS^T' 0.1-l5iMTliC90^^%^??SL/, !£2# 

tc. Nj ;tf*»SBET£KJ:£ft£mf*ti8 ai' /c 

[0 159] XS@«cc±4&e>*7-* — *€:4Mffi«* 
-sgT-StfEb*:. P,., /P,.. . (d.. a ) . (L 

c ) . ( L a > <7)iS£^3K*To ih^&fr^C 



;<DSW3ti7000ppm , F 



e & 580ppnrv N i t£ 3 ppoi ~C'£> o fc* 

>*? — h (EC) £i/x=r;l,a— — b (DE 

c> (-ifi^ghb^so: so> tcA7 7^bo^ 

[0161] (fcb*2#4 > tiT«c^r±^«fSIBa«:ffl 

fc. 

[0162] *^*6«r^c^fcSKifitt, 7^ -/ft OA, 
S'J^^A (L i PF t > UrU>^K4- h (E 
C> + (DMSO) 4>ig£r@i« 

tiZH* OSa. lOOppnUT. x^u>yij =3— MtlO 
0ppniaTr-ft-?fc o **a^$rteo 

[0 16 3] (tt««5)#*SBStl,r. x?u> 
^7— h (EC) tcA? :? ft*J A,R»J r- 1 ? 

[0.164] (htS2«6 > #*3jSS8iOT\ x^u> 
*7— — h (EC) il. 2 - So* h^vx^> (D 
ME ) 0>iElrfS» <«^f*gtt.=£%50: 50) tcA? 7 It 

^■C/Co ttfc. 1, 2 h*Vx\Jo<DK+— »t* 
ZOT'^^o 

[0165] ( ite«7 > WTccsr * ^ <r j^ssfta 

[0166] Sga^^SlfttiK^OS^S^lOOOOppm 



«sj«. ^&S20ynTicr>^S(tt9^T:^0, art^r 
1 — 30*/ miC9of**S%#??£ly, o.5*/mtTF0> 

^BETfttCctott*Sg«4m 4 /jtftofc; 

[0 167] X«@ifrtC£4SS/*7-* — *«r*OM# 
■^TSUiEoft:. <P 1#1 /P lt .) , (d.., ) , 

(Lc) , (La) <Dffl2:.«3icinT. ifc, m£$t9- 

tieooppou SS^aW^200ppm, Fe, Ni(iSi5 
ppm *Cf£> -? A:. 

[0 168] *^*fe^T*St^<:^^^, 7^ v ft OA, 
K'J^O^ (L i PFi ) ^x^u>^-;K4- h ±V> 
sL?j\,t>— KOifi&ett (ffi^.fifgtt^SO: 50) 

20 y.T. U^^'J a— Mii00ppn«Tr**>ofc. 

[0169] (tfcK«3 > EiTtcinr J:^tej95S.B*t 

[oi7o] mzvmn'&te. mno^^^sooo^ 

^^€JS-f4ib"C, loooxi^r^ibb, jtyvx—x 

[0171] X«@*r«:cJ:4Sta^7> — *«:*fflB«* 
g&X-W&Utc. P 1M /P,.. , (doc ) . (L 
c> . (La) <D&*&3lC7n?o ^/c, jS£ja»$ftc 

jr**af-*«»3tc»5ei/fe. »sa**osto 

llOOppn "C^^/Co ^<Of&Bt^<D^^S300p 
pn. ^#,0>^W»7000pptn . F e SSOpprv N l 8 pr»B 

40 ni . IP, ^7 'J ^A, fi^^OJ^i^^ 1 pew 

*7 -7 ft 0 A/S l J 9-0^ (L i PFc >£x^U>*7— ^ 
h (EC) i7"afu>/7— (PC) <DvS 
(?E*f*gUt*50: so) cc I 2§»?bfc 

tc3£n*H t Ofilt. 20ppn«T. x^u>y«;=3 — 

(0 172) (tbi5«9> UTtc^Ti-JZ/ElSlHttW 

50 ftt j UT^ri riS 6 nrc. 
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[0 17 3] ^ — )\,$— frtBf&tlstcjt v -? * — X/h 

&K<fc£tt^agt* 1.2m 1 /£rr'£-?/c„ 

[0174] XSHifrK^P,., /P 10O <?>t§^ 2.6 
r'*-7^:o (d.., ) t£ 0.337nm. ( L C ) t±58r*v 
( La ) t£239nm "C£>^*:. L a/L c t£ 4.12 "Cfc 
JbiaX^H^ftCctoPi^ /P 1& . , (dooz ) , 
(Lc) t (La ) SO'La/L c <O^^A tcS? t 

a feisaa »«k J: e — > 4 (c»sa l fc. 

[0175] 
[«4] 



»KI¥6- 1 6 8 7 2 5 
3^ 



10 



20 



30 





«— 3 




s » 

* s 




<— 3 
t_> 


ft 


<-> 

\ 




-to ^ 
G 

CO 




— 








/— ■ * . — 






> — ' 






V I 








r-— 










** P 

* J v — ' 

& M 


CO 


= 








^ \ 






B 


£g 






CD 





40 [0176] ( tt?2« 1 0 ) J£lT«:*r J: ^> tt&SSto 

[0177] G£t^7 ^SB&dtsfcg'fttie??*** 
WtttClfcft L/. 7^3>^@aTT?2800*CT-JSUa{kUfc 
&3RN*t&. -€«)at9»L. ¥J9&S85if iniC(,ft:{><D 

fcN, #*iKSBET?£{CJ:.Sit3lffi£ti5m' /t-T? 
50 ( 0 1 7 8] XHStftCfc-SP... /P... ©fg« 2.6 
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V$>-?tc 0 ((!,., ) li 0.337™, Lct£l20nm. (L 
a> Wtiaonm X'$>^tc 0 La/Lett i.sr*4>4. _hIS 
XHEH*tcj:-&P,, 1 /p 1# . % (do,, ) , <L 
c > . (La) WLa/LcOMS4tcSt ( *fc 
3SS&#tttC£££ftt-*£&4Kf^T£. 
[0 17 9 ] t^UT, *30ttfi*l7bSat«5a^h 

iSUOCmAT' 4.2VST3B$H<Z>5ES?:U I.OVZVW 
[0180] @2^^^^J:^^*feteWl 

[0 18 1]Sfc % 1 7b23<3teffl3 , HdKPl 1 S 

- [l)182]*fe 1 *£™f*]6 7^1^£<rL Uteris 

&atb£# 3 7b^tb?2«7 <o y r- -5 A-;x^7feicoc 

3ESS*40OnA"C 4.2V*r3BSKJ<Z>7cS£0. 3.0V 
^T*400mA^ar'ft^o3t^^^0^utfc\ & 

6 -^*£^n. ^fefe^iG^'j ^^i.-:x^ntr-^. its 

[0 18 3]**:, ^^7SCJitl5pt)7<D'>l^^^- 

y *o ^-"-xsftrtt. 3.8V tossEEiKl^tr- 
sr. tt««7tctt^aEEc[)¥atitcgtiri*sct^ 

to i 8 4 ] *fewi27b3a([*iiWi5. Rzffmm 
xnc^'X iv4 9&B<Dicte^ttmutc. tin 40 

[0 1 8 5 ] S fc, *^PU8&#*tdflisft 
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[0186] @7av6SIJ6**J:^K#^«l8^fete 

«iw y * 0 Az^jfe-C't, *t*2P» 9 RcxiM5PHioa> 

[0187] *4o\ Kl»Wi9(7>Sffett60*Cr'<O5c*J[a-^ 
[0188] 

St'f^ i7;U^frccSn. iS^£ttH*T*y^^.=- 
[0ffi<DBi&#35z<fl] 

[a i ] -*»B^<o.*i6pii i ccfcw-snpiffly ^^az. 

[0 2] SttSfflli -*aW5Rtrtk<Sc«ia-tftt(SW 
2 CO y ? 0 ^ZZ^ifeUlidtf *>5Eft^1f -f >\> t J&^S 

[S3] |OuP»l -£ffiffl3fitftfc^lfimt32# 

[04] *tswe^teWiiau^te«iecDy 
n^^rfecc fcc^ o5£ft^i7- -f * ife^s* <t cogger 

[05] *SSW7Sytte«7 0]»Sft». 

[0 8 ] *ttffll2^.*ffiP«isR£^fti«l7ay tt9SSl 

a. 

[07] *ttwi8ayi«8«i3. tt.misjk.mmoi 

iocq y ^ -5 ^~ Effete ^jEft^-^ ^ >7 ;u i jft^S 

3- ZS&2* 

4- iES 

5 — -te/iu— ^ 

6 -MB 
8-MCMS 
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